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MATERHORN Goals

identify and study the limitations of current state-of-
the-science mesoscale models for mountain-terrain
weather prediction

develop scientific knowledge, technologies and tools
to help realize leaps in predictability

Assemble a group of skilled researchers with synergy
- atmospheric scientists, fluid dynamicists, numerical
and theoretical analysts, engineers and applied
mathematicians

Embrace all methodologies - integrate
systematically

Pursue new paradigms of modeling?
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Mountain terrain processes
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Phoenix Brown Cloud

Purple haze, unhealthy day
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From the Arizona Republic



Fog in Pooled areas



Air Quality Applications
Hazardous cloud

Crews contain acid leak m Laveen; 200 residents evacuated

From the Arizona Republic

Chemical Spills in Mountainous Terrain
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MATERHORN-M

Quantifying spatial and temporal scales of error growth internal to
a mesoscale model, and relating them to Initial Condition (IC)
uncertainty

Determining whether the errors can be reduced by improving ICs or
whether we are already near the limits of predictability imposed by
chaos

Proposing and testing strategies that will help reduce the important
IC errors while brining us closer to predictability limits

Quantifying and characterizing the importance of model
inadequacies in maintaining prediction errors that are not reduced
as much as expected




MATERHORN-X

Surface Energy Budget and Flux
Fine-scale Turbulence and Transport
Stable Boundary Layer Evolution
Unstable Boundary Layer Evolution
Slope Flow Evolution and Interaction
Synoptic-Thermal Flow Interaction
Fog Formation






Note: Station Locations are Approximate
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MATERHORN-P

 Parameterizations based on process

studies)
- LES, Laboratory, field data, theory

* Inclusion in the models, verification



Laboratory Experiments
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MATERHORN-T

Instrumented UAV

Combo system — hot-film/Sonic
combination

Fog Aerosol Sampling System (FASS)

Soil moisture sensing using Radio






MATERHORN-T

Soil moisture sensing

Radio frequency (RF) polarimetry (exploits time dispersion
between the polarization modes)

Measurement footprint O(1000m?)

RRAIZS




Timeline

Special Session on Complex Terrain (DeWekker & Chow) — AGU Fall SF

Special session on Atmospheric Observations and Modeling in Complex Terrain
(Fernando) — AMS Annual Meeting, New Orleans

\ . exp preparation + modeling
m ET I analysis of previous work T m‘fﬁtj';‘! RS
\m DPG exp h
\ special modeling -
\ tsessiun+ End of simulation ":LT EIJINRE pr:llﬂt[atl:lnn
Mtn Met Year3 / theory ['ﬂ]"![w? n;;“u:
/ Conf continues L thy
prepare
\ SLCFog Iriv mesting s;;::?al s_paecial
g o [NES) session tBLIr's."Is.:j;MJ

25 Aug. - 28 Aug. 2012: MATERHORN-X-DRY
25 Sept. — 25 Oct. 2012: MATERHORN-X-FALL
22 April — 19 May 2013: MATERHORN-X-SPRING
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MATERHORN-T

Unmanned Aerial Vehicle

— Temperature, humidity, wind velocity

— Turbulent components (combo probe)

— Onboard data acquisition

— Automated flight tracks -

— Fog droplet size distribution (FASS) N




Soil I\/I0|sture Sensmg

Built-up 2.4 GHz system; Ready for preliminary
testing on campus at end of January (White Field)

Preliminary 915 MHz and 450 MHz systems will be
built-up by the end of February

Methods to compensate for temperature sensitivities |

are being considered.

Requesting testing time at Dugway in April, May, or
June (e.g., 1 week) to vet system
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